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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams  for  Phase  I  Investiga- 
tions.  Copies  of  these  guidelines  may  be  obtained  from  the  Office 
of  Chief  of  Engineers,  Washington,  D.C.  20314.  The  purpose  of  a 
Phase  I  investigation  is  to  identify  expeditiously  those  dams  which 
may  pose  hazards  to  human  life  or  property.  The  assessment  of  the 
general  condition  of  the  dam  is  based  upon  available  data  and 
visual  inspections .  Detailed  investigation  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and  de¬ 
tailed  computational  evaluations  are  beyond  the  scope  of  a  Phase  I 
investigation;  however,  the  investigation  is  intended  to  identify 
any  need  for  such  studies . 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions 
at  the  time  of  inspection  along  with  data  available  to  the  in¬ 
spection  team. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume 
that  the  present  condition  of  the  dam  will  continue  to  represent 
the  condition  of  the  dam  at  some  point  in  the  future.  Only  through 
frequent  inspections  can  unsafe  conditions  be  detected  and  only 
through  continued  care  and  maintenance  can  these  conditions  be 
prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  guide¬ 
lines,  the  Spillway  Design  Flood  is  based  on  the  estimated  Probable 
Maximum  Flood  (greatest  reasonably  possible  storm  runoff)  for  the 
region,  or  fractions  thereof.  The  Spillway  Design  Flood  provides  a 
measure  of  relative  spillway  capacity  and  serves  as  an  aid  in 
determining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  condition, 
and  the  downstream  damage  potential. 


Breach  analyses  are  performed,  when  necessary,  to  provide  data 
to  assess  the  potential  for  downstream  damage  and  possible  loss  of 
life.  The  results  are  based  on  specific  theoretical  scenarios 
peculiar  to  the  analysis  of  a  particular  dam  and  are  not  applicable 
to  other  related  studies  such  as  those  conducted  under  the  Federal 
Flood  Insurance  Program. 
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PHASE  I  INSPECTION  REPORT 
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ABSTRACT 


Lake  Greeley  Dam:  NDI 
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State  Located: 
County  Located: 
Stream: 

Inspection  Date: 
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Monroeville,  Pennsylvania  15146 


Vl 

Based  on  a  visual  inspection,  operational  history,  and  hydrologic 
and  hydraulic  analysis,  the  dam  is  considered  to  be  in  fair  condi¬ 
tion. 


’The  size  classification  of  the  facility  is  small  and  its  hazard 
classification  is  considered  to  be  high.  In  accordance  with  the 
recommended  guidelines,  the  Spillway  Design  Flood  (SDF)  for  the 
facility  ranges  between  the  1/2  PMF  (Probable  Maximum  Flood)  and 
the  PMF.  Since  the  facility  is  classified  near  the  upper  bounds  of 
the  small  category  with  regard  to  available  storage  capacity,  the 
SDF  is  considered  to  be  the  PMF.  Results  of  the  hydrologic  and 
hydraulic  analysis  indicate  that  under  existing  conditions  the 
facility  will  pass  and/or  store  only  about  17  percent  of  the  PMF 
prior  to  embankment  overtopping  at  the  low  area  adjacent  the  left 
abutment.  If  the  low  area  were  regraded  to  the  design  top  of  dam, 
the  spillway  system  would  then  pass  about  28  percent  of  the  PMF 
prior  to  embankment  overtopping.  Under  existing  conditions,  spill¬ 
way  discharges  are  controlled  by  the  existence  of  a  township -owned 
roadway  embankment  and  culvert  that  is  situated  about  100  feet 
downstream  of  the  spillway  weir .^'Breach  analyses  indicate  that 
failure  of  Lake  Greeley  Dam  under  less  than  1/2  PMF  conditions 
would  probably  not  lead  to  increased  damage  or  potential  for  loss 
of  life  downstream,  due  to  the  presence  of  the  roadway  embankment. 
Thus,  based  on  the  screening  criteria  provided  in  the  recommended 
guidelines,  the  spillway  is  considered  to  be  inadequate,  but  not 
seriously  inadequate.  It  is  noted  that  if  the  downstream  roadway 
and  culvert  were  not  present,  Lake  Greeley  Dam  would  still  not  be 
capable  of  passing  the  1/2  PMF  event  without  overtopping,  and  the 
potential  failure  of  the  dam  due  to  overtopping  could  in  this  case 
lead  to  increased  property  damage  and  possibly  loss  of  life  in  the 
downstream  regions  (see  Section  5.5.b). 


Lake  Greeley  Dam:  NDI  I.D.  No.  PA-00752 
It  is  recommended  that  the  owner  immediately: 

a.  Develop  a  formal  emergency  warning  system  to  notify 
downstream  residents  should  hazardous  embankment  conditions  de¬ 
velop.  Included  should  be  provisions  for  around-the-clock  surveil¬ 
lance  of  the  facility  during  periods  of  unusually  heavy  precipita¬ 
tion. 


b.  Regrade  the  embankment  crest  to  the  top  of  spillway 
sidewalls  at  elevation  1160.0  feet,  infilling  any  low  areas  and  ex¬ 
tending  the  left  embankment  end  upstream  until  the  crest  meets  its 
corresponding  natural  ground  contour. 

c.  Clear  all  excess  vegetation  from  the  embankment  crest  and 
slopes  on  a  regular  routine  basis  in  order  to  maintain  an  unob¬ 
structed  view  of  the  facility.  This  operation  should  include  the 
removal  of  the  small  pine  trees  that  were  recently  planted  along 
the  left  embankment  crest,  in  order  to  eliminate  the  possibility  of 
potentially  destructive  root  growth. 

d.  Repair  the  cracking  and  deterioration  observed  along  both 
spillway  sidewalls.  In  addition,  remove  the  overgrowth  from  the 
discharge  channel  between  the  spillway  weir  and  downstream  roadway 
embankment. 

e.  Provide  additional  rock  slope  protection  to  the  unpro¬ 
tected  areas  observed  along  the  upstream  face  of  the  left  embank¬ 
ment  section. 


f.  Develop  formal  manuals  of  operation  and  maintenance  to 
ensure  the  future  proper  care  and  operation  of  the  facility. 


Date 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
LAKE  GREELEY  DAM 

NDI  NO.  PA-00752,  PENNDER  No.  52-20 
SECTION  1 

GENERAL  INFORMATION 


1.0  Authority. 

The  Dam  Inspection  Act,  Public  Law  92-367,  authorized  the 
Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to  initiate 
a  program  of  inspection  of  dams  throughout  the  United  States. 


1 . 1  Purpose . 

The  purpose  is  to  determine  if  the  dam  constitutes  a  hazard  to 
human  life  or  property. 


1-2  Description  of  Project. 

a.  Dam  and  Appurtenances.  Lake  Greeley  Dam  is  a  10-foot 
high  earth  embankment  approximately  308  feet  long,  including  spill¬ 
way.  The  facility  is  constructed  with  an  uncontrolled,  rectangular 
shaped,  concrete  spillway  with  an  ogee-type  weir  located  near  the 
center  of  the  embankment.  The  length  of  the  spillway  crest  is  103 
feet.  Drawdown  is  provided  by  a  6-inch  diameter  cast  iron  pipe  at 
the  base  of  the  spillway,  situated  about  31  feet  right  of  the  left 
sidewall,  and  by  a  stop  log  gate  opening  cut  through  the  spillway 
ogee  itself,  situated  about  61  feet  right  of  the  left  sidewall. 
Flows  through  the  conduit  are  manually  controlled  at  its  discharge 
end  by  a  6-inch  diameter  gate  valve. 

b.  Location.  Lake  Greeley  Dam  is  located  across  Taylortown 
Creek  in  Lackawaxen  Township,  Pike  County,  Pennsylvania.  The 
facility  is  situated  about  1-mile  northwest  of  the  junction  of 

U.  S.  Route  6  and  Pennsylvania  Route  434  and  about  2  miles  south¬ 
west  of  the  community  of  Greeley,  Pennsylvania.  The  dam,  reservoir 
and  watershed  are  contained  within  the  Rowland,  Pennsylvania,  7.5 
minute  U.S.G.S.  topographic  quadrangle  (see  Figure  1,  Appendix  E). 
The  coordinates  of  the  dam  are  N41°24.9'  and  W75°l.l'. 

c.  Size  Classification.  Small  (10  feet  high,  878  acre-feet 
storage  capacity  at  top  of  dam  elevation  1160.0  feet). 

d.  Hazard  Classification.  High  (see  Section  3.1.e). 
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e.  Ownership.  Lohikan  Camps 

Camp  Greeley 
P.  0.  Box  234 

Kenilworth,  New  Jersey  07033 
Attn:  Mark  Buynak 

f.  Purpose.  Recreation. 

g.  Historical  Data.  PennDER  files  contain  historical  data 

pertaining  to  Lake  Greeley  Dam  dating  back  to  1916.  At  that  time 
the  dam  was  owned  by  Lafayette  McKean,  who  operated  it  as  a  water 
supply  for  his  saw  mill  facility.  The  dam  consisted  of  a  stone  and 
earthfill  structure,  10  feet  in  height  and  about  200  feet  in  length. 
The  crest  was  about  12  feet  wide  and  served  as  a  public  highway. 

From  1916  through  1930  numerous  complaints  are  on  record  pertaining 
to  the  safety  and  operation  of  the  dam. 

In  1931  ownership  of  the  dam  was  transferred  to  a  Carl  A. 
Hummel,  who  retained  ownership  until  his  death  in  1958.  During 
this  period  several  attempts  were  made  to  coordinate  maintenance 
and  necessary  repairs  to  the  dam  and  public  highway.  Eventually  in 
1956,  as  no  cooperative  agreement  could  be  reached  between  the  dam 
owner  and  township  officials,  the  dam  and  township  roads  were 
separated.  Correspondence  indicates  that  the  township  first  re¬ 
placed  the  crest  roadway  with  a  new  embankment  and  concrete  arch 
culvert  situated  immediately  downstream  of  the  dam.  shortly  there¬ 
after,  the  dam  was  totally  reconstructed  into  its  present  form. 

After  the  death  of  Mr.  Hummel,  the  facility  was  owned  by  an 
Andrew  B.  Ulichney  until  1968  when  it  became  the  property  of 
Lohikan  Camps  (Michael  F.  Buynak,  Partner). 


1 . 3  Pertinent  Data . 

a.  Drainage  Area  ( square  miles ) .  7.3 

b.  Discharge  at  Dam  Site. 

Discharge  Capacity  of  Outlet  Conduit  -  Discharge  curves 
are  not  available. 

Discharge  Capacity  of  Spillway  at  Base  of  Embankment 
Break  (elevation  1157.9  feet)  s  1730  cfs  (see  Appendix  D,  Sheet  22). 

Discharge  Capacity  of  Spillway  at  Maximum  Pool  (ele¬ 
vation  1160.0  feet)  s  2,940  cfs  (see  Appendix  D,  Sheet  23). 

c.  Elevations  ( feet  above  mean  sea  level).  The  following 
elevations  were  obtained  from  available  drawings  and  through  field 
measurements  based  on  the  elevation  of  normal  pool  at  1155.0  feet 
as  indicated  in  Figure  1,  Appendix  E. 
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Top  of  Dam 

Top  of  Spillway  Sidewalls 
Top  of  Dam  at  Embankment  Break 


Base  of  Embankment  Break 
Maximum  Design  Pool 
Maximum  Pool  of  Record 
Normal  Pool 

Spillway  Crest 
Upstream  Inlet  Invert 
Downstream  Outlet  Invert 

Streambed  at  Downstream  Toe 
of  Spillway  Weir 

d.  Reservoir  Length  (feet). 

Top  of  Dam 

Base  of  Embankment  Break 
Normal  Pool 

e.  Storage  ( acre- f  ee  t ) . 

Top  of  Dam 

Base  of  Embankment  Break 
Normal  Pool 

f .  Reservoir  Surface  (areas). 
Top  of  Dam 

Base  of  Embankment  Break 
Normal  Pool 

g.  Dam. 


Type 

Length 


Height 


Top  Width 
Upstream  Slope 


1160.0  (design). 
1160.0  (field). 
1160.6  (field;  see 
Section  2.1.b.l  for 
explanation) . 

1157.9  (field). 

Not  known. 

Not  known. 

1155.0  (assumed  da- 
turn) . 

1155.0 
Not  known. 

.114.9.8  (design). 
1150.1  (field). 

1150  (estimate). 


6350 

6000 

5550 


878 

574 

290 


165 

126 

72 


Earth. 

205  feet  (excluding 
spillway) . 

10  feet  (field  meas¬ 
ured;  top  of  spillway 
sidewalls  to  down¬ 
stream  outlet  invert. 
Embankment  break  not 
considered) . 

8  feet. 

2H: IV  (design), 
varies;  2H:1V  to 
1 . 5H : IV  (field). 


Downstream  Slope 


Zoning 

Impervious  Core 
Cutoff 

Grout  Curtain 

Diversion  Canal  and 
Regulating  Tunnels. 

Spillway. 

Type 


Crest  Elevation 
Crest  Length 
Outlet  Conduit. 
Type 


Length 

Closure  and 
Regulating  Facilities 

Access 


2H: IV  (design). 
2.5H:1V  (field). 

None  indicated. 

None  indicated. 

None  indicated. 

None  indicated. 


None. 


Uncontrolled,  rectang¬ 
ular  shaped,  concrete 
channel  with  an  ogee 
type  weir  located  near 
the  center  of  the 
embankment. 

1155.0 

103  feet. 


Six  inch  diameter  cast 
iron  pipe  located  at 
the  downstream  base  of 
the  spillway  weir 
about  31  feet  right  of 
the  left  sidewall. 

Not  known. 


Six  inch  diameter  gate 
valve  located  at  the 
discharge  end  of  the 
conduit. 

Control  mechanism  is 
manually  operated  at 
the  base  of  the  spill¬ 
way  weir;  however,  it 
is  accessible  only 
during  periods  of  low 
or  no  spillway  dis¬ 
charge  . 
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SECTION  2 
ENGINEERING  DATA 


2 . 1  Design. 

a.  Design  Data  Availability  and  Sources.  No  formal  design 
reports  or  calculations  are  avails&le  concerning  any  aspect  of  this 
facility.  PennDER  files  contain  a  set  of  two  design  drawings, 
dated  April  1956,  by  Michael  A  Policelli,  registered  engineer,  from 
Roseto,  Pennsylvania.  These  drawings  have  been  included  in  Appen¬ 
dix  E  of  this  report  (see  Figures  3  and  4).  Also  included  in  the 
files  are  extensive  correspondence  and  memoranda  dating  back  to 
1914,  along  with  about  65  dated  photographs.  A  construction  permit 
application  report,  issued  by  the  state  and  dated  1957,  is  avail¬ 
able  and  contains  a  brief  description  of  some  of  the  various  design 
aspects  of  the  present  facility. 

b.  Design  Features. 

1.  Embankment.  Design  features  of  the  embankment  are 
presented  in  Figures  3  and  4.  As  indicated,  the  present  structure 
was  built  directly  atop  an  existing  dike.  The  structure  was  de¬ 
signed  with  2H: IV  upstream  and  downstream  slopes  and  an  8-foot  wide 
crest.  Field  measurements  indicate  slight  variations  from  the 
design  to  the  as-built  structure  (see  Section  1.3.g).  The  upstream 
embankment  face  was  to  be  covered  by  a  12-inch  layer  of  riprap 
whili  the  downstream  embankment  face  and  crest  were  to  be  seeded. 

PennDER  files  reveal  years  of  non-cooperation  between  the 
various  owners  of  Lake  Greeley  Dam  and  the  supervisors  of  Lackawaxen 
Township  who  maintain  the  public  road  presently  located  immediately 
downstream  of  the  dam.  Prior  to  construction  of  the  present  facil¬ 
ity,  the  road  ran  across  the  embankment  crest  from  abutment  to 
abutment,  spanning  the  spillway  via  a  small  wooden  bridge.  Respon¬ 
sibility  for  various  maintenance  deficiencies  cited  by  state  in¬ 
spectors  was  a  matter  of  continuous  disagreement  between  the  two 
parties.  Finally,  between  1956  and  1958,  both  the  township  and  dam 
owner  reconstructed  their  facilities  independent  of  each  other.  As 
indicated  in  the  "General  Plan"  depicted  in  Figure  3,  the  left  end 
of  the  embankment  was  to  form  a  portion  of  the  road;  however,-  due 
to  a  lack  of  communication  and/or  cooperation,  the  township  com¬ 
pleted  the  road  prior  to  completion  of  the  dam,  leaving  it  solely 
up  to  the  dam  owner  as  to  what  action  to  take  in  regards  to  the 
left  end  of  this  embankment.  The  result  was  the  curved  embankment 
section  shown  in  Photographs  1  and  2 .  Compounding  these  problems , 
the  dam  owner  prematurely  ceased  construction,  leaving  the  left  end 
of  the  embankment  short  of  the  natural  contour  to  which  it  should 
connect.  The  result  is  the  abrupt  termination  ("break")  of  the 
embankment  shown  in  Photograph  3 .  The  condition  provides  an  ob¬ 
vious  low  area  that  effectively  reduces  spillway  capacity  by  re¬ 
ducing  available  freeboard  by  approximately  2  feet. 
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The  available  construction  permit  application  report,  dated 
1957  and  specifications,  dated  1956,  indicate  the  dam  is  construct¬ 
ed  with  a  clay  filled  cutoff  trench,  although  no  such  trench  is 
shown  in  the  figures.  Furthermore,  the  report  states  that  the 
material  would  be  placed  in  6-inch  layers  and  compacted  by  a  sheeps- 
foot  roller. 

2 .  Appurtenant  Structures . 

a)  Spillway.  Design  features  of  the  spillway  are 
presented  in  Figures  3  and  4.  As  indicated,  the  spillway  is  an  un¬ 
controlled,  rectangular  shaped,  concrete  channel  with  a  concrete- 
gravity,  ogee-type  weir.  The  design  crest  length  is  104  feet, 
although  field  measurements  indicate  it  to  be  103  feet.  This, 
coupled  with  5  feet  of  available  freeboard,  gives  the  spillway  a 
theoretical  discharge  capacity  of  about  4,330  cfs.  (Note:  The 
abrupt  termination  of  the  embankment  left  end  aru  the  highway 
culvert  immediately  downstream  of  the  spillway  both  serve  to  reduce 
overall  spillway  capacity.  See  Section  5.3).  A  stop  log  opening 
for  the  purpose  of  reservoir  drawdown  is  cut  through  the  ogee  about 
61  feet  right  of  the  left  sidewall.  The  opening  is  5  feet  wide  and 
extends  from  the  ogee  crest  to  its  base.  Wood  planks  currently 
form  the  stop  logs  that  cover  the  opening. 

b)  Outlet  Conduit.  The  outlet  conduit  is  depicted 
in  both  Figures  3  and  4.  As  indicated,  the  outlet  conduit  consists 
of  a  6-inch  diameter  cast  iron  pipe  located  at  the  babe  of  the  ogee 
spillway  section  about  31  feet  right  of  the  left  sidewall.  Flows 
through  the  conduit  are  controlled  by  means  of  a  manually  operated 
6-inch  diameter  gate  valve  situated  at  its  discharge  end. 

c.  Specific  Design  Data  and  Criteria.  No  specific  design 
data  or  information  relative  to  design  procedures  are  available. 


2.2  Construction  Records . 

No  formal  construction  records  are  available  for  this  facil¬ 
ity.  PennDER  files  contain  miscellaneous  memoranda  and  corres¬ 
pondence  accumulated  during  the  construction  period,  along  with 
several  dated  photographs  of  the  facility  taken  soon  after  its 
completion. 


2.3  Operational  Records . 

There  are  no  existing  records  of  the  day-to-day  operation  of 
the  facility. 


2.4  Other  Investigations. 

Formal  state  inspection  reports  are  contained  in  PennDER  files 
for  the  years  1919,  1929,  1933,  1938,  1941,  1948,  1956  and  1964. 


.... — ■  .in  i  ■  lit 
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Aside  from  the  1964  inspection,  no  other  formal  investigations  have 
been  performed  on  the  present  facility. 


2.5  Evaluation. 

The  available  data  are  considered  sufficient  to  make  a  rea¬ 
sonable  Phase  I  evaluation  of  the  facility. 
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SECTION  3 
VISUAL  INSPECTION 


3.1  Observations . 

a.  General .  The  general  appearance  of  the  facility  suggests 
the  dam  and  its  appurtenances  are  in  fair  condition. 

b.  Embankment.  Observations  made  during  the  visual  inspec¬ 
tion  indicate  the  embankment  is  in  fair  condition.  The  embankment 
section  to  the  right  of  the  spillway  is  heavily  overgrown  with 
brush  and  small  trees  (4  inches  in  diameter  or  less).  Maintenance 
of  this  area  appears  non-existent  (see  Photograph  4).  The  embank¬ 
ment  section  to  the  left  of  the  spillway  is  well  maintained  rela¬ 
tive  to  the  right  embankment  section;  however,  several  deficiencies 
were  noted.  For  the  most  part,  the  left  embankment  section  is 
grass  covered  and  appears  to  be  mowed  regularly  (see  Photograph  1). 
Nevertheless,  3  small  trees  were  observed  growing  out  of  the  up¬ 
stream  embankment  face.  In  addition,  6  small  pines  (s  2  feet  high) 
have  been  planted  at  regular  intervals  along  the  left  embankment 
crest  ( see  Photographs  1  and  2 ) .  The  inspection  team  observed 
several  bare  areas  along  the  upstream  face  of  the  left  section,  the 
result  of  displaced  riprap.  Some  minor  erosion  has  resulted, 
lending  a  somewhat  irregular  appearance  to  the  upstream  face.  No 
evidence  of  animal  burrows,  seepage  through  the  downstream  embank¬ 
ment  face  or  excessive  settlement  was  observed. 

c .  Appurtenant  Structures . 

1.  Spillway.  The  visual  inspection  revealed  the  spill¬ 
way  is  in  good  condition.  Both  concrete  sidewalls  exhibit  some 
vertical  cracking  and  noticeable  deterioration  along  the  horizontal 
joint  at  pool  level  (see  Photograph  5).  The  discharge  channel 
between  the  spillway  and  downstream  highway  culvert  is  rock  lined 
and  heavily  overgrown  at  present  ( see  Photographs  6  and  7 ) . 

2 .  Outlet  Conduit. 

The  outlet  conduit  was  partially  submerged  by  spill¬ 
way  discharge  on  the  day  of  the  inspection  and  was  not  operated  in 
presence  of  the  inspection  team.  No  evidence  of  extraordinary 
deterioration  was  observed. 

d.  Reservoir  Area.  The  general  area  surrounding  the  reser¬ 
voir  is  composed  of  gentle  to  moderate,  wooded  slopes  along  the 
southern  shore  of  the  lake  and  moderate  to  steep,  wooded  slopes 
along  the  northern  shore.  No  signs  of  slope  distress  were  ob¬ 
served. 


e.  Downstream  Channel.  Discharges  from  Lake  Greeley  Dam 
pass  through  the  culvert  beneath  the  township  road  located  immedi¬ 
ately  downstream  and  are  channeled  into  Taylortown  Creek  (see 
Photograph  8).  The  stream  is  set  in  a  narrow,  wooded  valley  with 


steep  confining  slopes  and  flows  about  6,600  feet  prior  to  dis¬ 
charging  into  Sylvania  Lake.  Sylvania  Lake  is  a  44  acre-foot 
(maximum  storage  at  top  of  dam)  reservoir  impounded  by  a  small 
embankment  about  8  feet  high  and  140  feet  long  (see  Appendix  D, 
Sheet  17).  The  spillway  consists  of  an  uncontrolled,  rectangular 
shaped,  concrete  channel  with  an  ogee-type  weir.  The  maximum 
spillway  discharge  capacity  is  approximately  400  cfs,  based  on  a 
crest  length  of  40  feet  and  2.0  feet  of  freeboard  (see  Appendix  D, 
Summary  Input/Output  Sheets ,  Sheet  J ) . 

Beyond  Sylvania  Lake,  Taylortown  Creek  becomes  Balliard  Creek. 
Balliard  Creek  flows  approximately  2.4  miles  before  discharging 
into  Shohola  Creek.  Six  or  seven  inhabited  structures  are  si  .uated 
along  this  reach  sufficiently  near  the  streambed  to  possibly  be 
affected  by  the  floodwave  resulting  from  a  sudden  breach  of  Lake 
Greeley  Dam.  The  structures  are  located  at  Sections  1,  2,  3  and  4 
as  indicated  in  Figure  1.  It  is  estimated  that  as  many  as  30  lives 
could  be  affected  by  such  a  breach  event.  Consequently,  the  hazard 
classification  for  this  facility  is  considered  to  be  high. 


3.2  Evaluation. 

The  overall  condition  of  the  facility  based  on  visual  obser¬ 
vations  is  considered  to  be  fair.  Remedial  measures  should  be 
implemented  to:  1)  repair  the  deterioration  associated  with  the 
spillway  sidewalls;  2)  remove  excess  vegetation  from  both  the  left 
and  right  embankment  sections  and  the  area  between  the  spillway  and 
downstream  highway  culvert;  and  3 )  cover  the  unprotected  areas 
along  upstream  face  of  the  left  embankment  section  with  additional 
riprap  slope  protection. 
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SECTION  4 

OPERATIONAL  PROCEDURES 


4.1  Normal  Operating  Procedure. 

Lake  Greeley  Dam  is  essentially  a  self-regulating  facility. 
That  is,  excess  inflows  are  automatically  discharged  through  the 
uncontrolled  spillway  and  directed  downs treara.  Typically,  the 
outlet  conduit  is  closed  and  reportedly  has  not  been  opened  for 
several  years.  The  conduit  was  not  operated  in  the  presence  of  the 
inspection  team.  No  formal  operations  manual  is  available , 


4.2  Maintenance  of  Dam. 

The  owner  reportedly  maintains  the  facility  on  an  as-needed, 
unscheduled  basis .  Conditions  observed  by  the  inspection  team 
indicate,  however,  a  general  lack  of  adequate  maintenance.  No 
formal  maintenance  program  has  been  established  and  no  formal 
manuals  are  available. 


4.3  Maintenance  of  Operating  Facilities. 
See  Section  4.2  above. 


4.4  Warning  System. 

No  formal  warning  system  is  presently  in  effect. 


4.5  Evaluation. 

The  genera^  appearance  of  the  facility  suggests  a  lack  of 
adequate  maintenance.  No  formal  maintenance  or  operations  manuals 
are  available,  but,  are  recommended  to  ensure  the  future  proper 
care  and  operation  of  the  facility.  In  addition,  formal  warning 
system  procedures  should  be  incorporated  into  these  manuals  to 
provide  for  the  protection  of  downstream  residents  should  hazardous 
embankment  conditions  develop. 
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SECTION  5 

HYDROLOGIC/HYDRAULIC  EVALUATION 


5.1  Design  Data. 

No  formal  design  reports  or  calculations  are  available  for 
this  facility.  According  to  information  contained  in  PennDER 
files,  the  spillway  at  Lake  Greeley  Dam  was  sized  for  a  design 
discharge  capacity  of  4,500  cfs.  The  structure  was  to  be  104  feet 
long  with  5  feet  of  available  freeboard.  At  that  time,  the  design 
capacity  was  considered  adequate  in  accordance  with  the  criteria 
established  in  the  Pennsylvania  "C”  Curve  based  on  a  reported 
drainage  area  of  6.45  square  miles.  (Note:  The  spillway  was 
actually  built  with  a  103-foot  long  crest  and  5  feet  of  available 
freeboard  from  spillway  crest  to  top  of  spillway  sidewalls.  Thus, 
the  theoretical  spillway  capacity  more  closely  approximates  4,330 
cfs.  Furthermore,  the  drainage  area,  as  measured  for  use  in  this 
analysis,  is  about  7.3  square  miles.  Based  on  the  actual  size  of 
the  drainage  area,  the  "C"  Curve  criteria  would  have  required  a 
spillway  capacity  of  about  6,500  cfs). 


5.2  Experience  Data.  v 

Daily  records  of  reservoir  levels  and/or  spillway  discharges 
are  not  available.  Previous  facilities  at  this  site  had  a  history 
of  overtopping  which' occasionally  resulted  in  downstream  damage. 
Since  the  completion  of  the  present  facility  in  1958,  no  such  inci¬ 
dents  have  been  recorded.  The  general  appearance  of  the  facility 
suggests  adequate  recent  past  performance. 


5.3  Visual  Observations. 

On  the  date  of  inspection,  conditions  were  observed  that  could 
potentially  hamper  the  spillway  from  functioning  as  designed. 
Specifically,  the  culvert  beneath  the  roadway  immediately  down¬ 
stream  of  the  dam  is  insufficiently  sized  to  pass  the  maximum 
expected  spillway  flows,  and  the  roadway  embankment  is  actually 
higher  than  the  dam  for  much  of  its  length.  Thus,  high  tailwater 
conditions  will  be  created  and  the  discharge  efficiency  of  the 
spillway  will  be  recuced  significantly  under  high  discharges  (see 
Appendix  D,  Sheets  21  and  22).  In  addition,  the  abrupt  termination 
or  break  in  the  embankment  at  its  left  end  reduces  the  available 
freeboard  by  about  2  feet.  Consequently,  the  discharge  capacity  of 
the  spillway  is  further  reduced,  and  embankment  overtopping  will 
occur  under  conditions  less  severe  than  those  for  which  the  facil¬ 
ity  was  designed. 
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5.4  Method  of  Analysis. 

The  facility  has  been  analysed  in  accordance  with  the  pro¬ 
cedures  and  guidelines  established  by  the  U.S.  Army,  Corps  of  Engi¬ 
neers,  Baltimore  District,  for  Phase  I  hydrologic  and  hydraulic 
evaluations.  The  analysis  has  been  performed  utilizing  a  modified 
version  of  the  HEC-1  program  developed  by  the  U.S.  Army,  Corps  of 
Engineers,  Hydrologic  Engineering  Center,  Davis,  California. 
Analytical  capabilities  of  the  program  are  briefly  outlined  in  the 
preface  contained  in  Appendix  D. 


5 . 5  Summary  of  Analysis. 

a.  Spillway  Design  Flood  (SDF).  In  accordance  with  pro¬ 
cedures  and  guidelines  contained  in  the  National  Guidelines  for 
Safety  Inspection  of  Dams  for  Phase  I  Investigations,  the  Spillway 
Design  Flood  (SDF)  for  Lake  Greeley  Dam  ranges  between  the  1/2  PMF 
(Probable  Maximum  Flood)  and  the  PMF.  This  classification  is  based 
on  the  relative  size  of  the  dam  (small),  and  the  potential  hazard 
of  dam  failure  to  downstream  developments  (high).  Since  the  facil¬ 
ity  is  classified  near  the  upper  bounds  of  the  small  category  (878 
acre- feet  storage  at  top  <  f  dam,  neglecting  the  abrupt  termination 
at  the  left  end  of  the  embankment) ,  its  SDF  is  considered  to  be  the 
PMF. 


b.  Results  of  Analysis.  Lake  Greeley  Dam  was  evaluated 
under  normal  operating  conditions.  That  is,  the  reservoir  was 
initially  at  its  normal  pool  or  spillway  crest  elevation  of  1155.0 
feet,  with  the  spillway  weir  discharging  freely.  The  outlet  con¬ 
duit  was  assumed  to  be  closed  in  this  analysis,  since  the  flow 
capacity  of  the  conduit  is  not  such  that  it  would  significantly 
increase  the  total  discharge  capabilities  of  the  dam  and  reservoir. 
The  spillway  consists  of  an  uncontrolled,  rectangular  shaped,  con¬ 
crete  channel  with  a  concrete,  ogee-type  weir.  All  pertinent  engi¬ 
neering  calculations  relative  to  the  evaluation  of  Lake  Greeley  Dam 
are  provided  in  Appendix  D. 

Overtopping  analysis  (using  the  modified  HEC-1  computer  pro¬ 
gram)  indicated  that  the  discharge/storage  capacity  of  Lake  Greeley 
Dam  can  accommodate  only  about  17  percent  of  the  PMF  prior  to 
overtopping  at  the  low  area  or  break  in  the  embankment  near  its 
left  end.  It  was  also  found  that  if  the  embankment  crest  were 
regraded  to  the  elevation  of  the  top  of  the  spillway  sidewalls 
(elevation  1160.0),  the  facility  could  then  pass  approximately  28 
percent  of  the  PMF  prior  to  embankment  overtopping  (Appendix  D, 
Sheet  23 ) .  These  percentages  were  based  on  spillway  capacities  in 
which  the  effects  of  tailwater,  resulting  from  the  backup  of  water 
behind  the  downstream  culvert  and  roadway  embankment,  were  taken 
into  account.  It  was  determined  that  if  the  roadway  and  culvert 
were  not  present,  the  facility  could  pass  approximately  18  percent 
of  the  PMF  before  overtopping  the  low  area  at  the  lerc  end  of  the 
embankment  and  about  41  percent  of  the  PMF  if  the  embankment  were 
regraded  to  elevation  1160.0  (Appendix  D,  Sheet  23). 
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As  Lake  Greeley  Dam  cannot  safely  accommodate  floods  of  at 
least  1/2  PMF  magnitude,  the  possibility  of  embankment  failure 
under  floods  of  1/2  PMF  intensity  or  less  was  investigated  (in 
accordance  with  Corps  directive  ETL-1110-2-234) .  The  modified 
HEC-1  computer  program  was  used  for  the  breaching  analysis,  with 
the  major  concern  being  the  effects  of  the  various  breach  dis¬ 
charges  on  increasing  do  mstream  water  surface  elevations  above 
those  to  be  expected  if  breathing  did  not  occur. 

Several  schemes  were  developed  to  model  the  potential  failure 
of  Lake  Greeley  Dam  under  exist.-  ig  conditions.  It  was  concluded 
that  if  failure  were  to  occur,  it  would  be  over  an  extended  period 
of  time,  due  to  the  presence  of  the  roadway  embankment  located 
immediately  downstream  of  the  dam  and  the  tailwater  associated 
with  it.  Therefore,  the  breach  times  (total  time  for  breach  sec¬ 
tion  to  reach  its  final  dimensions)  ranged  from  4  to  12  hours, 
essentially  modeling  the  potential  failure  of  the  dam  and  the 
roadway  embankment  simultaneously.  It  was  also  assumed  that  fail¬ 
ure  would  occur  only  in  the  embankment  to  the  left  of  the  spillway, 
due  to  the  configuration  of  the  dam  in  relation  to  the  roadway 
embankment,  and  since  the  low  area  in  the  embankment  was  at  its 
left  end.  The  maximum  probable  failure  section  was  used  in  this 
analysis  (see  Appendix  D,  Sheet  24). 

The  breach  models  were  analyzed  under  0.20  PMF,  0.30  PMF,  and 
0.50  PMF  base  flow  conditions.  The  peak  outflows  resulting  from 
the  4-hour  breaches  were  2,370  cfs,  3,350  cfs,  and  5,890  cfs, 
respectively,  compared  to  the  non-breach  peak  outflows  of  2,050 
cfs,  3,120  cfs,  and  5,280  cfs,  respectively  (Appendix  D,  Summary 
Input/Output  Sheets,  Sheets  I  and  J).  The  discharge  hydrographs 
were  routed  through  Sylvania  Lake  Dam,  located  approximately  6,600 
feet  downstream  from  Lake  Greeley  Dam  (see  Figure  1).  The  possi¬ 
bility  of  failure  of  this  facility  due  to  overtopping  was  not 
considered  here.  The  discharges  were  then  routed  through  the 
potential  hazard  centers,  Sections  1-4  (see  Figure  1).  In  all 
cases,  the  increases  in  the  downstream  water  levels  resulting  from 
the  breaches  were  not  significant,  such  that  increased  potential 
for  loss  of  life  or  property  damage  was  not  likely  (Appendix  D, 
Sheet  25) . 

Finally,  a  potential  failure  cf  the  dam  was  analyzed  in  which 
the  downstream  roadway  embankment  was  not  considered  to  be  present. 
It  was  found  here  that  if  the  dam  were  to  fail  somewhat  rapidly 
(breach  time  <_  1-hour),  the  increases  in  the  downstream  water 
levels  above  the  non-breach  levels  would  be  significant  (Appen¬ 
dix  D,  Sheet  26).  Therefore,  if  the  downstream  roadway  embankment 
were  not  present,  the  failure  of  Lake  Greeley  Dam  would  most  likely 
lead  to  increased  property  damage  and  possibly  loss  of  life  in  the 
downstream  regions. 


5.6  Spillway  Adequacy. 

As  presented  previously,  under  existing  conditions,  Lake 
Greeley  Dam  can  accomodate  only  about  17  percent  of  the  PMF  prior 
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to  embankment  overtopping.  Should  an  event  of  magnitude  greater 
than  this  occur,  the  dam  would  be  overtopped  and  could  possibly 
fail.  However,  since  the  failure  of  this  dam  would  probably  not 
lead  to  significant  increased  property  damage  or  loss  of  life  at 
existing  residences,  its  spillway  is  considered  to  be  inadequate, 
but  not  seriously  inadequate. 
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SECTION  6 

EVALUATION  OF  STRUCTURAL  INTEGRITY 


6 . 1  Visual  Observations. 

a.  Embankment.  Based  on  visual  observations,  the  structural 
condition  of  the  embankment  is  considered  to  be  fair.  The  major 
deficiency  encountered  by  the  inspection  team  concerns  the  abrupt 
termination  of  the  left  end  of  the  embankment.  Under  conditions  of 
rising  pool  levels,  the  low  area  between  the  embankment  and  left 
abutment  would  be  overtopped  first.  Since  there  are  no  specific 
provisions  at  the  left  end  of  the  embankment  or  along  the  down¬ 
stream  embankment  face  for  protection  against  erosion,  it  must  be 
assumed  that  the  structure  is  especially  vulnerable  to  damage  in 
this  area.  The  results  of  breach  analyses  discussed  in  Sec¬ 
tion  5.5.b  indicate,  however,  that  failure  of  the  embankment,  in 
general,  will  not  increase  the  potential  for  property  damage  and/or 
loss  of  life  downstream  due  to  the  presence  of  the  roadway  embank¬ 
ment  situated  just  beyond  the  downstream  dam  toe.  The  condition  at 
the  embankment  left  end  serves  to  increase  the  damage  potential  of 
the  roadway  embankment.  Thus,  prompt  repair  and  elimination  of 
this  condition  is  considered  immediately  necessary  and  can  be 
achieved  by  extending  the  embankment  upstream  until  it  abuts  the 
natural  ground  contour  at  top  of  spillway  sidewall  elevation  1160.0 
feet.  It  is  noted  that  inis  remedial  measure  does  not  eliminate 
the  possibility  for  embankment  overtopping  or  damage  to  either  the 
dam  or  roadway  embankment,  but,  will  alleviate  a  highly  unusual 
condition  and  reduce  the  damaging  potential. 

Other  deficiencies  encountered  can  be  attributed,  for  the  most 
part,  to  a  lack  of  adequate  maintenance.  The  overgrowth  observed 
along  the  right  embankment  section  and,  to  a  much  lesser  degree, 
along  the  left  embankment  section  is  considered  a  significant 
deficiency  requiring  remedial  attention.  The  root  systems  of  trees 
may  offer  a  course  for  possible  piping  through  the  embankment. 
Excess  vegetation  also  obscures  clear  view  of  the  downstream  toe, 
which  may  become  critical  in  the  event  of  an  embankment  emergency. 


jurtenant  Structures. 


1.  Spillway.  The  spillway  is  considered  to  be  in  good 
condition.  Cracks  s.nd  noticeable  deterioration  observed  along  the 
spillway  sidewalls  should  be  repaired  as  part  of  regular  routine 
maintenanc  e . 


2.  Outlet  Conduit.  The  outlet  conduit  was  not  operated 
in  the  presence  of  the  inspection  team;  however,  no  signs  of  sig¬ 
nificant  deterioration  were  observed. 
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6.2  Design  and  Construction  Techniques. 

No  specific  design  data  and  little  construction  information 
pertaining  to  the  facility  are  available. 


6 . 3  Past  Performance . 

There  are  no  records  documenting  any  events  during  which  the 
pr<  ~ont  facility  has  not  adequately  functioned. 


6.4  Seismic  Stability. 

The  dam  is  located  in  Seismic  Zont  No.  1  and  may  be  subject  to 
minor  earthquake  induced  dynamic  forces.  As  the  facility  appears 
to  be  well  constructed  and  sufficiently  stable,  it  is  believed  that 
it  can  withstand  the  expected  dynamic  forces;  however,  no  calcu¬ 
lations  and/or  investigations  were  performed  to  confirm  this  opin¬ 
ion. 
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SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS  FOR  REMEDIAL  MEASURES 


7.1  Dam  Assessment. 

a.  Safety.  The  results  of  this  investigation  indicate  the 
facility  is  in  fair  condition. 

The  size  classification  of  the  facility  is  small  and  its 
hazard  classification  is  considered  to  be  high.  In  accordance  with 
the  recommended  guidelines,  the  Spillway  Design  Flood  (SDF)  for  the 
facility  ranges  between  the  1/2  PMF  (Probable  Maximum  Flood)  and 
the  PMF.  Since  the  facility  is  classified  near  the  upper  bounds  of 
the  small  category  with  regard  to  available  storage  capacity,  the 
SDF  is  considered  to  be  the  PMF.  Results  of  the  hydrologic  and 
hydraulic  analysis  indicate  that  under  existing  conditions  the 
facility  will  pass  and/or  store  only  about  17  percent  of  the  PMF 
prior  to  embankment  overtopping  at  the  low  area  adjacent  the  left 
abutment.  If  the  low  area  were  regraded  to  the  design  top  of  dam, 
the  spillway  system  would  then  pass  about  28  percent  of  the  PMF 
prior  to  embankment  overtopping.  Under  existing  conditions,  spill¬ 
way  discharges  are  controlled  by  the  existence  of  a  township-owned 
roadway  embankment  and  culvert  that  is  situated  about  100  feet 
downstream  of  the  spillway  weir.  Breach  analyses  indicate  that 
failure  of  Lake  Greeley  Dam  under  less  than  1/2  PMF  conditions 
would  probably  not  lead  to  increased  damage  or  potential  for  loss 
of  life  downstream,  due  to  the  presence  of  the  roadway  embankment. 
Thus,  based  on  the  screening  criteria  provided  in  the  recommended 
guidelines,  the  spillway  is  considered  to  be  inadequate,  but  not 
seriously  inadequate.  It  is  noted  that  if  the  downstream  roadway 
and  culvert  were  not  present,  Lake  Greeley  Dam  would  still  not  be 
capable  of  passing  the  1/2  PMF  event  without  overtopping,  and  the 
potential  failure  of  the  dam  due  to  overtopping  could  in  this  case 
lead  to  increased  property  damage  and  possibly  loss  of  life  in  the 
\  downstream  regions  ( see  Section  5 . 5 . b ) . 

\  b.  Adequacy  of  Information.  The  available  data  are  con¬ 
sidered  sufficient  to  make  a  reasonable  Phase  I  assessment  of  the 
facility. 


c.  Urgency .  The  recommendations  listed  below  should  be 
implemented  immediately . 

d.  Necessity  for  Additional  Investigations.  No  additional 
investigations  are  deemed  necessary  at  this  time. 


7.2  Recommendations/Remedial  Measures . 

It  is  recommended  that  the  owner  immediately: 

a.  Develop  a  .formal  emergency  warning  system  to  notify 
downstream  residents  should  hazardous  embankment  conditions  develop. 


Included  in  this  should  be  provisions  for  around-the-clock  surveil¬ 
lance  of  the  facility  during  periods  of  unusually  heavy  precipita¬ 
tion. 

b.  Regrade  the  embankment  crest  to  the  top  of  spillway  side- 
walls  at  elevation  1160.0  feet,  infilling  any  low  areas  and  ex¬ 
tending  the  left  embankment  end  upstream  until  the  crest  meets  its 
corresponding  natural  contour. 

c.  Clear  all  excess  vegetation  from  the  embankment  crest  and 
slopes  on  a  regular  routine  basis  in  order  to  maintain  an  unob¬ 
structed  view  of  the  facility.  This  operation  should  include  the 
removal  of  the  small  pine  trees  that  were  recently  planted  along 
the  left  embankment  crest,  in  order  to  eliminate  the  possibility  of 
potentially  destructive  root  growth. 

d.  Repair  the  cracking  and  minor  deterioration  observed 
along  both  the  spillway  sidewalls.  In  addition,  remove  the  over¬ 
growth  from  the  discharge  channel  between  the  spillway  weir  and 
downstream  roadway  embankment. 

e.  Provide  additional  rock  slope  protection  to  the  unpro¬ 
tected  areas  observed  along  the  upstream  face  of  the  left  embank¬ 
ment  section. 

f.  Develop  formal  manuals  of  operation  and  maintenance  to 
ensure  the  future  proper  care  and  operation  of  the  facility. 


recorded  by 


PAGE  3  Of  8 


■fra**  mudiitaaiutm  . *  mim  r‘  n  i  Itf* 


TIONAL  EQUIPMENT 


EMERGENCY  SPILLWAY 


o  -a 

«  A  r-t 
P  P  3 
•H  O 
XI  O'  A 
•H  fi  W 
A  0 
X  H 
<u  a  . 

r-t 

rH  C  r-t 
H  0  (8 
<8  -H  5 
5  p  a) 
4)  <8  13 

-o  p  -p 
•H  0  .  w 
tn  -h 
P  p 
p  a)  a 
A  p  O' 
O'  <u  -rt 
•O  'O  P 
P 

P  4) 

a)  o  A 
ASP 
P  -H 

e  p 

(U  .  <8 
(H  P 
■H  -i-l  >, 
A  A  r-l 
J  -H  H 

a  (a 
tn  x  -h 
.x  o>  o 
o  <u 
to  tn  ft 


(8 

r-t  s  P 
(8  4)  3 
O  43  A 
•H  'H 

p  tn  - 

P  iH 

<u  A  a) 
>  p  > 

o  a) 

0  «  H 
p  r-t 

tn  13  8 
P  <tf  ft 


0) 

A 

P 

V 

<u 

P 

A 

•rt 

0 

A 

p 

<8 

<0 

A 

S 

•ri 

01 

p 

tn 

<u 

0) 

p 

<u 

o 

p 

c 

p 

0 

o 

4) 

O' 

«. 

P 

a) 

18 

O'  r-t 

p 

(8 

r-t 

C  • 

5  p 

(8 

X  P 

4> 

A 

> 

O' 

•  r-t 

3 

E  3 

0 

18  O 

P 

4) 

A 

P  £ 

P 

p  i3 

in  <u 

■a 

C  p 

a 

§  p 

(8 

0  w 
t>  a 

r—t 

3 

>i  O 

c 

i-t  T) 

c 

4) 

to 

P  43 

A 

18  C 

U 

■H  (8 

43 

n 

4)  >i 

i) 

g  18 

•  c 

E  3 

•H 

•H  r-t 

r-t 

r-t 

43  -P 

X 

4)  ft 

o 

P  tn 

0 

18 

p 

U  4) 

O  A 

18 

r-t  P 

O 

p  e 

P 

P  4) 

a 

4)  4) 

•H 

>  3 

r-t  P 

W 

3  4) 

(1) 

U  A 

O' 

<2 

>1  r-t 

18  O 

t 

a> 

o 

A  2 

c 

tn 

O'  18 

0 

•H 

•rj  A 

z 

Q 

A  O 

BRIDGE  AND  PIERS 
EMERGENCY  GATES 


SERVICE  SPILLWAY 


PAGE  6  OF  S 


PAGE  7  OF  a 


RESEL  .0  \REA  AND  DOWNSTREAM  CHANNEL 


04 

lO 

O' 

O 

O 

• 

< 

cu 


<0 


< 

a 

z 

uj 


o 

o 

Ul 

cc 

25 

x 

cc 

< 

S 

Ul 

cc 

35 


< 

> 

cc 

Ui 

<0 

so 

o 


1 

nj 

9) 

M 

10 


< u 

X 

p 

p 

0 

<u  • 

P  O' 

0  p 
A  0 
W  A 
ui 


c 

p 

0) 

X 


P  a 

3  P 
0  P 
U)  0 

c 

1) 

A  a) 
p  A 
p 

cn 

C  O' 

0  c 

H  0 

<0  -p 
It3 
to 

<u  to 


to  -p 
to 
XI 

0)  tj 
XI  0) 

2  ■§ 

y  vj 

*  § 

0)  - 
p  0-1 
10  0) 


p 

fl) 

X! 

8 


P  <u 
p 

1)  <0 
•P  P 
P  0) 
C  XJ 


0) 

o 


XI 

s 

p 

4) 

to 

XI 

0 

fl) 

c 

0 

2 


*• 

>1 

p 

e  -h 

Oi 

1 

P  (0  o 

fl) 

•p 

p  3 

fl) 

p 

ci  =  9* 

p 

fl)  (0  fl) 

>  S  (0 

(0 

A  4)  A 

H  5  ° 

P  P 

a  <3 

A 

Ul 

u  fl) 

P 

O'  *P  >. 

4)  O' 

•P 

C  A 

TJ  ■*  I8 

3 

0  P 

0)  <0  P 

PHfl 

xt  ^  o 

>■ 

to  o 

o  _  p 

fl) 

to 

p  to  ui 

P 

g  >  fl) 

18  -  - 

rp 

OX  P 

c  E 

(0 

0)  fl)  • 

«  S  a 

> 

P  A)  U)  g 

oi  >  S 

P  P  -P  tO 

p  tp  -p 

X) 

Ul  U  A  Q 

A)  >•  )c 

fl) 

P 

p  ui  2 

■a 

fl)  to  >1 

O  E 

0 

A  -P  O'  fl) 

C 

0 

P  O  C  -P 

o  •  ti 

3 

A  O  fl) 

u  >1 « 

P  0  rP  fl) 

to  ,<U 

tO  A  <0  P 

-  s'w 

3 

fl)  U)  O 

fl)  P  1, 

O 

C  X) 

O  rl  II  J 

P 

-to  fl)  fl) 

•P  .p  P  g 

P 

X)  C  P  X 

3  a  9  ® 

3 

fl)  to  u  to 

to  10  fl) 

C 

p  fl)  J 

p  p 

to  g  p 

o  <u  ^  J 

(0 

3  -0  P  *P 

o  A  **  « 

P  XJ  (0  O 

p  p  c 

c 

•P 

P  3 

■p 

Ul  fl)  fl)  fl) 

o  p  2  o 

A  A  P 

ts  o  S  8 

p 

A)  p  a 

A 

fl) 

P  O  P 

«  S  <0  P 

co 

to  e  .p  -p 

a)  3  to 

p  0)  A  fl) 

p 

Ul  0)  O  P 

5  p  p  p 

<u 

fl)  3  o 

,p  4J  -P 

C 

P  P  c 

3  ui  3  O 

c 

3  fl)  Ul  fl) 

C  o 

fl 

p  A  0)  T3 

*J  J  p  \fi 

A 

O  >03 

C  O  c  - 

O 

3  A  -P  3 

fl)  V  Si  Vfi1 

P  O  Ul 

g  E 

03 

P  "J 

.*  p  *  >i 

fl) 

ui  a)  o  g 

C  4i  C  H 

04 

P  fl  o 

(3  fl)  18  41 

O 

-a  p 

n  ip  £  P 

I-! 

fl)  fl)  to  P 

6  E  3 

to 

P  P  10 

0)  O  fl)  E 

•P  -P  O' 

Ul  -P 

a) 

A  g  >1  G 

T3  A  X 

p  > 

tO  C  -P 

a  p  p  P 

to  to 

A  p  s  p 

(0  3  P  P 

P  fl)  . 

C  3  E  Ip 

O  18  Q* 

o)  a 

•P  O  3 

T3  A  <U  CU 

•o  o 

P  Ul  Ul 

(0  TO  to 

o  r* 

C  <0  fl) 

0 

P  T3 
0) 

ill  P 


A 

to 

c 

§ 


a 

O'  T3 

■P  fl) 

A 

fl 

P  U 
0  0 
0 
<p 

I  to 

00  -H 


g  to 

0  O' 
P  c 

•H 
fl)  C 

p-4  -H 
p  <P 

c  c 
0 
o 


3 


0)  fl) 
>  p 
<0  10 
to  S 


p 

o 


Ul 


p 

to  0» 
A  > 
P  (0 
J 

T3  TJ 
0)  O 
P  o 
flj  fH 
E  >P 


Ul 


o : 

o 
> 
W  s* 

uj  UJ 

£  co 
O  u 

3  « 

CO 


z 

o 

p 

< 

z 

Ul 

2 

Q 

Ul 

CO 


CO 

z* 

<  2 

Z  H- 

sip 

ega 

CO  5-C 

Z  JO 

>  Ul  UJ 

izo 


UJ 


>■ 

UJ 


OT  Z 
W<J 
9r  Z  < 

O  o  > 

CO 


cc 

UJ 

00 

2 

5  Q 

2  Z 

UJ  <  V 

t  m2 

<  Ul  K 

115 

s=E 

i»2 

< 


APPENDIX  B 


ENGINEERING  DATA  CHECKLIST 


CHECK  LIST 
ENGINEERING  DATA 


CHECK  LIST 
ENGINEERING  DATA 


a 

—  UJ 
iu  = 
(OZ 

<p 


°*o 

o 


IN 

in 

o 

o 


2 


s 


CO 

* 

s 

< 

a 

UJ 

a 


w 


X 

■H 

*8 

0) 

O* 

£ 


T3 

C 


in 

<U 

O' 


<u 

0) 

w 


w 


X 

■H 

1 

a) 

& 

£ 


TJ 

« 

« 


in 

<u 


O' 

♦H 

Pu 


V 

<U 

l/J 


■8 


<d 

% 


V 

c 

0 

z 


■a 


nj 

> 

ill 


<0 

C 

0 

z 


$ 


’H 

2 

<d 


0) 

c 

s 


■8 


2 

<d 


(U 

i 


i 


oL  q 


> 

< 


Ui 

H 


Z  CO 

zOJ 

<  H*  ^ 
—I  O  h* 
CL  UJ  UJ 

CO  O 


oi  «  CO 

CD  5  d 
5  3  < 
t=  °*  Ed 

QC  Z  Q 

UJ  u] 

0-  5 

o  2 


CO 


OZ 

O 

0. 

UJ 

ac 

z 

CD 

55 

UJ 

a 


co 

oE 


s 


UJ 

a: 

> 


8 


O 

UJ 

a 


CD 


W  n  P 

Z  §  CO  CD 

9oSS 

H  O  Hr 
O  C  C  UJ 

2gO 

•  Cu  00 
< 


< 

1 


zi  0 


O 

Ui 

z 

o 


a 

-ui 
2  UiS 

igs 

u  xt 

5  Si 


LU 


CHECK  LIST 
ENGINEERING  DATA 


p 

0 

■H 

p 

P 

0 

CL 

tn 

T3 

Vi 

P 

0 

0 

4J 

3) 

<d 

p 

& 

V 

c 

•H 

•<* 

id 

vQ 

4J 

IT) 

C 

<S\ 

0 

rH 

0 

0 

0) 

4-> 

a; 

fH 

♦H 

0 

4-1 

H 

OS 

0^ 

w 

Q 

c/i 

C 

-P 

c 

c 

a) 

a) 

cu 

o 

•H 

t3  . 

• 

C  >i 

>1  -H  P 
P  -H 
•H  CPH 
«H  G  -P 
•P  -H  U 
O  £  (0 
U  (1 
P  (Tj 
<U  P 

p  p  a 
c  xi  <u 


<u 

• 

rH 

<D 

■a 

H 

X 

F— 1 

id 

•H 

iH 

a 

•H 

> 

id 

<d 

> 

id 

a) 

u 

<D 

id 

M 

id 

i-H 

<d 

H 

D 

<d 

C 

a 

id 

c 

e 

<d 

6 

<D 

0 

01 

c 

G 

(0 

0 

G 

•H 

<u 

4J 

p 

UJ 

c 

p 

•H 

3) 

<d 

% 

s 

o 

p 

p 

0 

0 

01 

tn 

"3 

T3 

P 

P 

0 

O 

0 

u 

31 

0) 

P 

p 

H 

•H 

«d 

id 

s 

s 

u 

U 

0 

0 

4-< 

4-1 

0 

0 

z 

z 

iu 

z  g  J 

=§= 

Ul  O  2 

H  O  < 

|gl 

2 


2  cn 

O  Q  -i 
h  J  i 
<02 
cn  o  5 
iu  uj  < 
cl  cc  2 
O 


«5  _ 

>  £ 
C/3  O 


COMMUNICATION 

FACILITIES 


GAI  CONSULTANTS.  INC. 


CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


NDI  ID#  PA-00752 

PENNDER  ID  #  52-20 


SIZE  OF  DRAINAGE  AREA:  7.3  .square  miles. _ 

ELEVATION  TOP  NORMAL  POOL  1155.0.  STORAGE  CAPACITY:  290  acre-feet.  . 
ELEVATION  TOP  FLOOO  CONTROL  POOL:  -  .  STORAGE  CAPACITY:  .  -  . 

ELEVATION  MAXIMUM  DESIGN  POOL:  __  . .STORAGE  CAPACITY: _ 

ELEVATION  TOP  DAM:  1160.0* . STORAGE  CAPACITY:  878  acre-feet.  * _ 

SPILLWAY  DATA 

CREST  ELEVATION:  .  1155.0  feet, _ 

TYPE:  Uncontrolled,  rectangular  channel  with  ogee  shaped  weir. 

CREST  LENGTH:  . lQi„£e&L. _ 

CHANNEL  LENGTH:  .  .*?/*• _ 

SPILLOVER  LOCATION:  Near  center  of  embankment. _ 

NUMBER  AND  TYPE  OF  GATES:  _ 

OUTLET  WORKS 

TYPE:  6- jack  diameter  cast . Icon  alas. _ 

LOCATION:  Base  of  spillway  weir  about  31  feet  from  left  sidewall. 

ENTRANCE  INVERTS:..  Not  known. 

EXIT  INVERTS:  1149.8  (design);  1150.1  (field). _ 

EMERGENCY  DRAWDOWN  FACILITIES:  6-inch  diameter  gate  valve  at  discharge 

end. 

HYDROMETEOROLOGICAL  GAGES 

TYPE:  .  None . 

LOCATION:  ~ _ 

RECORDS:  .  _I _ 

MAXIMUM  NON-DAMAGING  DISCHARGE:  _  Hat  Japan. 

* 

Neglecting  low  area  at  left  end  of  embankment. 
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PHOTOGRAPH  KEY  MAP 
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PREFACE 


The  modified  HEC-1  program  is  capable  of  performing  two  basic 
types  of  hydrologic  analyses:  1)  the  evaluation  of  the  overtopping 
potential  of  the  dam;  and  2)  the  estimation  of  the  downstream 
hydrologic-hydraulic  consequences  resulting  from  assumed  structural 
failures  of  the  dam.  Briefly,  the  computational  procedures  typi¬ 
cally  used  in  the  dam  overtopping  analysis  are  as  follows: 

a.  Development  of  an  inflow  hydrograph( s )  to  the  reservoir. 

b.  Routing  of  the  inflow  hydrograph(s)  through  the  reservoir 
to  determine  if  the  event(s)  analyzed  would  overtop  the  dam. 

c.  Routing  of  the  outflow  hydrograph(s)  from  the  reservoir 
to  desired  downstream  locations .  The  results  provide  the  peak 
discharged ) ,  time(s)  of  occurrence  the  peak  discharge(s) ,  and  the 
maximum  stage(s)  of  each  routed  hydrograph  at  the  downstream  end  of 
each  reach. 

The  evaluation  of  the  hydrologic-hydraulic  consequences 
resulting  from  an  assumed  structural  failure  (breach)  of  the  dam  is 
typically  performed  as  shown  below. 

a.  Development  of  an  inflow  hydrograph(s)  to  the  reservoir. 

b.  Routing  of  the  inflow  hydrograph( s)  through  the  reser¬ 
voir. 

c.  Development  of  a  failure  hydrograph(s)  based  on  specified 
breach  criteria  and  normal  reservoir  outflow. 

d.  Routing  of  the  failure  hydrograph(s )  to  desired  down¬ 
stream  locations.  The  results  provide  estimates  of  the  peak  dis¬ 
charged),  time(s)  to  peak  and  maximum  water  surface  elevation(s) 
of  failure  hydrograph(s)  for  each  location. 


HYDROLOGY  AND  HYDRAULIC  ANALYSIS 
DATA  BASE 


NAME  OF  DAM:  _ LAKE  GREELEY  DAM _ 

PROBABLE  MAXIMUM  PRECIPITATION  (PMP)  *  21. 5  INCHES/24  HOURS  (1) 


STATION 


STATION  DESCRIPTION 


DRAINAGE  AREA  (SQUARE  MILES) 


CUMULATIVE  DRAINAGE  AREA 
(SQUARE  MILES) 


ADJUSTMENT  OF  PMF  FOR  ... 

DRAINAGE  AREA  LOCATION  (%)  U 


I 


2 


3 


LAKE  GREELEY  DAM 
7.3 


ZONE  1 


6  HOURS 
12  HOURS 
24  HOURS 
43  HOURS 
72  HOURS 


111 

123 

133 

142 


SNYDER  HYDROGRAPH  PARAMETERS 


ZONE  (2) 
Cp  (.3) 


1 

0.45 


Ct  (3) 

L  (MILES)  (4) 
Lca  (MILES)  (4) 

tp  -  Ct  (L-Lca) 
SPILLWAY  DATA 


1.23 

5.4 

2.5 


(HOURS) 


2.69 


CREST  LENGTH 
FREEBOARD 


(FEET) 
(FEET) (S) 


103 

2. 9/5.0 


(1)  HYD ROME, TEOROLOGI CAL  REPORT  33,  U.  S.  ARMY  CORPS  OF  ENGINEERS,  1956. 

(2)  HYDROLOGIC  ZONE  DEFINED  BY  CORPS  OF  ENGINEERS,  BALTIMORE  DISTRICT,  FOR 
DETERMINATION  OF  SNYDER  COEFFICIENTS  (Cp  AND  Ct) . 

(3)  SNYDER  COEFFICIENTS 

(4)  L  =  LENGTH  OF  LONGEST  WATERCOURSE  FROM  DAM  TO  BASIN  DIVIDE 

LCa  »  LENGTH  OF  LONGEST  WATERCOURSE  FROM  DAM  TO  POINT  OPPOSITE  BASIN  CENTROID. 

(5)  TOP  OF  DAMAOP  OF  SPILLWAY  SIDEWALLS  (SEE  SHEET  8/26). 
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Geology 


Lake  Greeley  Dam  is  located  in  the  glaciated  Low  Plateaus 
section  of  the  Appalachian  Pltteaus  physiographic  province  of 
eastern  Pennsylvania.  In  this  area,  the  Appalachian  Plateaus 
province  is  characterized  topographically  by  flat-topped,  hummocky 
hills  formed  as  a  result  of  glaciation  and  subsequent  stream  dis¬ 
section  of  nearly  flat-lying  strata.  The  Devonian  age  sedimentary 
rock  strata  in  Pike  County  regionally  strike  N35°E  and  dip  gently 
to  the  northwest.  The  Delaware  River  is  the  major  drainage  basin 
in  the  area.  Major  tributary  streams  intersect  the  Delaware  River 
at  right  angles;  whereas,  smaller  streams  display  a  slightly  more 
random  tributary  pattern.  Both  major  and  minor  tributary  stream 
systems  are  joint  controlled  and  exhibit  modified  rectangular  and 
trellis-type  drainage  patterns. 

Structurally,  the  area  containing  Pike  County  lies  on  the 
south  flank  of  a  broad,  asymmetrical  synclinorium  that  plunges  to 
the  southwest.  Superimposed  on  this  broad  structural  basin  are 
numerous  anticlinal  and  synclinal  folds  characterized  by  planar 
limbs  and  narrow  hinges.  Due  to  prior  glaciation,  low  relief  and 
surficial  soil  cover,  fold  axes  are  difficult  to  trace. 

The  sedimentary  rock  sequences  in  the  vicinity  of  the  dam  and 
reservoir  are  probably  members  of  the  Susquehanna  Group  of  Upper 
Devonian  age  (see  Geology  Map).  The  sedimentological  changes 
observed  in  the  Catskill  Formation  indicate  that  the  rate  of  sedi¬ 
mentation  exceeded  the  rate  of  basin  subsidence  resulting  in  a 
facies  change  from  marine  to  non-marine  strata.  On  the  accom¬ 
panying  geology  map  the  delineation  between  the  Middle  and  Upper 
Devonian  age  sedimentary  rock  sequences  represents  the  Allegheny 
Front  which  separates  the  Valley  and  Ridge  physiographic  province 
from  the  Appalachian  Plateaus  physiographic  province. 

Approximately  half  of  Pike  County,  including  the  dam  site,  is 
covered  by  a  blanket  of  Wisconsin  age  (most  recent)  glacial  drift 
which,  based  on  the  degree  of  weathering,  was  probably  deposited 
during  the  Woodfordian  stage.  Valley  bottoms  are  typically  covered 
by  recent  alluvium  and  Woodfordian  outwash  of  variable  thickness, 
but  typically  less  than  10  feet.  These  deposits  are  characteris¬ 
tically  unconsolidated  stratified  sand  and  gravel,  usually  with  more 
gravel  than  sand  and  some  small  boulders.  The  direction  of  the 
Wisconsin  ice  advance  was  from  the  northeast  over  the  Catskill 
Mountains  and  from  the  north  over  the  Appalachian  Plateau.  The 
terminal  moraine  resulting  from  the  southern  most  advance  of  the 
Wisconsin  ice  sheet  in  this  area  is  located  in  the  southern  portion 
of  Monroe  County  which  borders  Pike  County  to  the  South. 


Fletcher,  F.  W. ,  Woodrow,  D.  L.,  "Geology  and  Economic  Re¬ 
sources  of  the  Pennsylvania  Portion  of  the  Mi] ford  and  Port 
Jervis  15  minute  U.S.G.S.  Topographic  Quadrangles," 

Pennsylvania  Geological  Survey,  Fourth  Series,  Harrisburg, 

Atlas  223,  1970. 

Sevon,  W.  D.,  Berg,  T.  M. ,  "Geology  and  Mineral  Resources  of 
the  Skytop  Quadrangle,  Monroe  and  Pike  Counties,  Pennsylvania", 
Pennsylvania  Geological  Survey,  Fourth  Series,  Harrisburg, 

Atlas  214A. ,  1978. 

Sevon,  W.,  Personal  Communication,  Commonwealth  of  Pennsylvania 
Department  of  Environmental  Resources,  Harrisburg,  December  3, 
1980. 
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